EXPERIMENTAL DETAILS
under vacuum at 80 °C for 1 h until a clear solution was obtained. The temperature was then raised to 230 °C for 11 min to let the particles grow. The reaction was quenched by cooling the solution to room temperature and reheated to 120 °C (still under inert atmosphere) followed by the dropwise addition (in about 1 min) of Zn(StA) 2 (0.4 mmol) dissolved in 5 mL of ODE and 0.5 mL of TOP. The temperature was then raised to 210 °C for 60 min, after which the flask was cooled to room temperature and the NCs were then separated by addition of ethanol followed by centrifugation. The nanocrystals were washed three times by repeated dissolution in toluene and reprecipitation in ethanol.
Giant-shell CdSe/CdS nanocrystals were synthesized as described by Christodoulou et al. 4 CdSe seeds were synthesized at 380 °C, according to the procedure described by Carbone et al. 5 After synthesis, the nanocrystal suspensions were purified by precipitating them with MeOH, followed by centrifugation and resuspension in toluene (procedure repeated 3 times). For the shell growth, Cd and S-precursors were prepared separately as a 0.5 M solution of TOP-S, and Cd-OA dissolved in ODE, respectively. Next, 2 × 10 -7 mol of CdSe nanocrystals were added to 10 mL of ODE and heated up to 300 °C. The shell precursor solution is then added dropwise over the course of 4 hours. After synthesis, the samples were purified by precipitation with isopropanol, followed by centrifugation and resuspension in toluene. A second purification step was performed with methanol as nonsolvent and samples were finally suspended in toluene.
Thin films were deposited on previously-cleaned fused silica substrates (3x3 mm) by depositing a 4 µL drop of concentrated nanocrystals in toluene and spin-coating at 1500 rpm for 1 min.
X-ray stabilization.
Nanocrystal films were irradiated in vacuum (10 -9 mbar) with the AlKα monochromatic source of the X-ray Photoelectron Spectrometer (photon energy = 1486.6 eV) with an emission current of 20 mA, corresponding to a photon flux of 2.4 x 10 11 photons/mm 2 ·s for 3 h.
TEM characterization.
Conventional TEM observations were carried out using a JEOL JEM 1011 microscope equipped with a thermionic gun operating at 100 kV of accelerating voltage. Samples were prepared by dropping washed and diluted (in TOL) nanocrystal solutions onto carbon-coated 200 mesh copper grids with subsequent solvent evaporation.
Photoluminescence measurements in solution.
Photoluminescence spectra of different nanocrystal solutions in toluene were acquired with a Varian Cary Eclipse UV-Visible spectrofluorometer. Excitation wavelength was set to 400 nm. Spectra were acquired between 420 nm and 780 nm.
LED setup and measurements.
As excitation source for the color converting layer we used a 365 nm LED (max power = 1150 mW) from Thorlabs. Films were placed on fused-silica substrates and placed on top of the LED. Spectra were collected using an Ocean Optics HR4000+ spectrometer coupled with an optical fiber and a long-pass filter (λ Cut-off = 450 nm) to remove the excitation UV light. The excitation power VS emitted power curves were obtain controlling the LED trough a Labview interface and a Keithley 2612 Source Measure Unit (SMU), while the emitted power was measured using a calibrated Si-photodiode and the previously mentioned optical filter.
Colorimetry.
The International Commission for Illumination (Commission Internationale de l'Eclairage, CIE) has standardized the measurement of color through the use of color-matching functions representing the eye sensitivity and the chromaticity diagram. Chromaticity coordinates (x and y) reported in the manuscript were calculated using the CIE 1931 color-matching functions ഥሺሻ, ഥሺሻ, ࢠ തሺሻ (available online) to obtain the tristimulus values X, Y and Z:
In equations (1), (2) and (3) ሺሻ is the spectral power distribution of the emitter. From the tristimulus values the chromaticity coordinates can be calculated using the following equations:
The obtained chromaticity coordinates (x and y) were used to calculate the color temperatures (CCT) reported in the manuscript using the following equation:
Where = ሺ െ . ሻ ሺ, . ૡૡ െ ሻ ⁄ . Finally, the color rendering index (CRI) was obtained directly from the OceanView software controlling the Ocean Optics HR4000+ spectrometer used to collect all spectra. 
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